Archenteron elongation in the sea urchin embryo is a microtubule-independent process.
Earlier studies using colchicine (L. G. Tilney and J. R. Gibbins, 1969, J. Cell Sci. 5, 195-210) had suggested that intact microtubules (MTs) are necessary for archenteron elongation during the second phase of sea urchin gastrulation (secondary invagination), presumably by allowing secondary mesenchyme cells (SMCs) to extend their long filopodial processes. In light of subsequently discovered effects of colchicine on other cellular processes, the role of MTs in archenteron elongation in the sea urchin, Lytechinus pictus, has been reexamined. Immunofluorescent staining of ectodermal fragments and isolated archenterons reveals a characteristic pattern of MTs in the ectoderm and endoderm during gastrulation. Ectodermal cells exhibit arrays of MTs radiating away from the region of the basal body/ciliary rootlet and extending along the periphery of the cell, whereas endodermal cells exhibit a similar array of peripheral MTs emanating from the region of the apical ciliary rootlet facing the lumen of the archenteron. MTs are found primarily at the bases of the filopodia of normal SMCs. beta-Lumicolchicine (0.1 mM), an analog of colchicine which does not bind tubulin, inhibits secondary invagination, indicating that the effects previously ascribed to the disruption of MTs are probably due to the effects of colchicine on other cellular processes. The MT inhibitor nocodazole (5-10 micrograms/ml) added prior to secondary invagination does not prevent gastrulation or spontaneous exogastrulation, even though indirect immunofluorescence indicates that cytoplasmic MTs are completely disrupted in drug-treated embryos. Transverse tissue sections indicate that a comparable amount of cell rearrangement occurs in nocodazole-treated and control embryos. Significantly, SMCs in nocodazole-treated embryos often detach prematurely from the tip of the gut rudiment and extend abnormally large broad lamellipodial protrusions but are also capable of extending long slender filopodia comparable in length to those of control embryos. These results indicate that cytoplasmic MTs are not essential for either filopodial extension by SMCs or for the active epithelial cell rearrangement which accompanies elongation during sea urchin gastrulation.